Summary. Two separate balance experiments of P, Ca, Mg and Zn were carried out on 5 lots of 4 growing pigs each (35-40 kg) adapted for 3 weeks to one of the diets studied. In the first experiment, the control diet was compared with a diet containing 20 % of coarse wheat bran, thus richer in minerals, the quantities ingested not being equalized. In the second experiment, three diets were compared : a control diet, a diet with 2.5 % of highmethoxylated (HM) apple pectin, and a diet with 2.5 % low-methoxylated (LM) apple pectin.
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The supplement of P and Mg provided by the wheat bran was well absorbed (apparent absorption) and retained by the pigs. On the contrary, in spite of higher intake of Ca and Zn with bran diet, the absorption of these minerals was not improved. The action of wheat bran phytase and the possible absorption of P and Mg (but not of Ca and Zn) in the large intestine could explain these results.
Compared to HM pectin that had relatively little effect on mineral utilization, LM pectin drastically diminished the absorption and retention of the minerals studied and resulted in negative Ca, Mg and Zn balances. The degree of pectin esterification would thus be the main factor determining the effect of pectin on mineral availability.
In conclusion, wheat bran is a source of available P (Brillouet and Thibault, 1981) (1979) . If, on a long-term basis (80 days), Newton, Hale and Plank (1983) found no significant effect on apparent Ca absorption when 10 or 20 % of wheat bran was incorporated, they did discover that Ca accumulated in the undigestible part of the bran recovered in the feces of the pigs. These authors also found a decrease in apparent Zn absorption and a high accumulation of Zn in the undigestible fraction of bran recovered in the feces. Moreover, the negative influence of phytic acid, abundant in bran, on Zn absorption is well known (Oberleas et al., 1962) and could be one of the main factors producing parakeratosis in pigs.
While the bran improves P and Mg utilization it decreases that of Ca and Zn. The fact that P and Mg contents of bran are high may, to some extent, account for the amelioration of the balance of these two minerals. Furthermore, in vitro experiments show that bran binds Ca in high amounts but can only bind small amounts of P (Bagheri and Guéguen, unpublished data).
The diets containing 20 % of bran increased cecal volume and the production of volatile fatty acids, favoring the release of the previously bound minerals. Indeed, the proportion of ultrafilterable Ca in the cecum increased by 2 to 3-fold with the bran, while the ultrafilterable Mg concentration remained high in the cecum and was not modified by the presence of bran (Guéguen, Bagheri and Rérat, 19811 . Consequently, the overall effect of bran on mineral absorption also probably depends on the ability of the large intestine to absorb eventual available elements in the cecum. The capacity of the large intestine to absorb Mg is always high (Partridge, 1978a, b) . For the other elements, we have shown (Guéguen, Bagheri and R6rat, 1981) Widdowson, 1942 ; Reinhold et al., 1976 ; Campbell et a/., 1976 ; and Zn (Reinhold, 1971 ; Sandstrom et aL, 1980 : Sandberg et al., 1982 . Zoppi et at. (1982) warned the risks of ingesting high doses of bran which have a negative effect on the utilization of some minerals in children. This problem is less serious, at least as concerns Ca, when the diet includes enough dairy products (Sandstead et al., 1979) , Ca balance then being little modified by the bran intake. However, as noted by Van Dokkum, Wesstra and Schippers (1982) Re!u en novembre 1984.
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